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THE LIVER PHOTOSCAN IN THE RECOGNITION AND MANAGEMENT
OF ABDOMINAL MASSES
BLOCK, M . A.,

M . D . , t SCHUMAN, B . M . M . D . , $ EYLER, W . R., M . D . H

TRUANT, J.

P.,

Ph.D.§ AND DUSAULT, L . A.li

Radioiodinated I ' " rose bengal has provided in recent years a safe technique to
determine more precisely not only morphologic features concerning the liver, but
also the status of the excretory function of the liver. Improvement in equipment which
permits rapid scans and greater resolution is enlarging the usefulness of this diagnostic
study. It is important, however, to recognize the limitations of the test.
The hepatic photoscan has been of greatest value in the detection of masses in
and around the liver, in delineating the relationship of such masses to the liver, and
in following the results of therapy for these space-occupying lesions. Of course, the
study does not provide a histologic diagnosis and does not in itself differentiate
inflammatory from neoplastic lesions.
The patient receives very little radiation during a rose bengal I ' ^ ' hepatic photoscan. The radiation dose is from 0.25 to 1.0 rad of total body radiation which is
within the range of diagnostic film examinations. The study may be repeated freely
with safety. I f there is a delay in excretion of the isotope or it is retained in the colon,
the radiation dose is increased, but still remains low.
LIVER ABSCESSES

A major reason for the high mortality (80 per cent or greater) for single, multiple,
or multUocular pyogenic liver abscesses has been the late diagnosis or failure to make
the diagnosis prior to death.' We eliminate here consideration of the tiny multiple
abscesses associated with cholangitis complicating obstruction of the common bile duct
since these patients are uniformaly jaundiced, the nature of the problem is usually
obvious, and the abscesses are too small to show on liver scans. Amebic abscesses
are also a special problem and are not considered further here, although the hepatic
photoscan is of real value in their detection.
tDepartment of Surgery.
tGastroenterology Division.
UDepartment of Radiology.
§Department of Pathology.
85

BLOCK.

SCHUMAN,

EYLER,

TRUANT

AND

DuSAULT

The mortality rate was 70 per cent for 40 patients with pyogenic liver abscesses
not associated with cholangitis or tumors seen in our institution from 1923 through
1961 (Table I ) . Only one of eleven patients with similar abscesses seen since 1962
has succumbed. Early recognition of the abscess by the use of the photoscan has
been a major factor contributing to this reduction in mortality.
The liver photoscan is of further value in management of liver abscesses by
precisely localizing the abscess in the liver. Lateral scans are essential in this localization. The surgeon is able then to direct the approach with accuracy in order to drain
the abscess adequately.
That
eliminated
1). It is
additional

the liver abscess has been drained satisfactorily and the cavity is being
by healing processes is verified by progress photoscans of the liver (Figure
important also to carry out progress studies to rule out the presence of
abscesses which have not been drained.
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Figure 1
Liver abscess is seen in the lateral aspect of the upper portion of the right lobe of the liver on the
anterior scan (a) and is shown to be anterior by the lateral scan (b). A progress anterior (c) and
lateral (d) study shows healing of the abscess with return to normal appearance 3'/2 months after
drainage.
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Mortality for pyogenic liver abscesses. The liver photoscan has been a
major factor in the reduction of mortahty in recent years.
Time
Interval

Number of
Patients

Per Cent
Mortahty

1923-1961

40

70

1962-1965

11

9

In a clinical study of the problem of pyogenic abscesses of the liver, certain
other important features have become evident.^ First, anaerobic bacteria, especially
the bacteroides organisms, are the bacteriologic etiology of the majority of liver
abscesses. In the last 11 patients with pyogenic liver abscesses, 6 were caused by
anaerobic organisms; bacteroides organisms were cultured from four of the six. Culture
studies from one of the 11 patients were negative. It is probable that the high
incidence of negative cultures from liver abscesses in the past was due to failure to
carry out proper anaerobic studies.
A second impressive clinical feature of patients with pyogenic liver abscesses
is the uniform absence of jaundice. A third feature has been the frequent failure to
detect a primary lesion from which the liver abscess arose. A n insidious onset,
with chills and fever, led frequently to early management as an upper respiratory
tract infection or as influenza. Often, a month or more elapsed before the diagnosis
of liver abscess was suspected.
SUBPHRENIC ABSCESSES

A defect along the superior aspect of the liver may be seen on the liver scan
as evidence of a right subphrenic abscess (Figure 2 ) . Further evidence of a spaceoccupying lesion between the liver and right diaphragm may be obtained by comparison of standard roentgenograms and the liver scan. These studies also localize
the abscess and thus direct the proper approach to draining the abscess.^
The differentiation of an empyema involving the right lower pleural space or
consolidation of the lower lobe of the right lung from a subphrenic abscess may be
difficult. The liver scan is of help in such situations by localizing the superior surface
of the right lobe of the liver. We have encountered patients with both a subphrenic
collection and a right lower pleural empyema. The use of a combined lung-liver
radioisotope scan has been reported to be of value in the diagnosis of subdiaphragmatic
abscesses.''
It is not always possible to determine by the use of the liver photoscan or by
other clinical measures when a subphrenic abscess complicates a liver abscess. I f the
entire abscess cavity is adequately drained, this differentiation is not of critical importance in the usual pyogenic liver abscess.
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Figure 2
A subphrenic abscess is shown by low uptake along the superior and lateral surface of the right lobe
of the liver. The anterior hepatic photoscan has been superimposed on a film of the abdomen; this
should be done routinely to see that the outline of the organ by scan corresponds to the outline by
radiograph.

BILIARY TRACT DISEASE

The Differential Diagnosis of Jaundice: The distribution pattern of the isotope
within a liver which has no disease of its parenchymal cells is uniform. I n the
presence of intrinsic hepatic biUary disease such as cirrhosis or hepatitis, the activity
varies from one zone to the next resulting in a somewhat patchy or irregular pattern
of distribution (Figure 3 ) . Attention, of course, must be paid to technical factors
in the production of standard scans. Commonly some of the isotope is found in the
gallbladder and in the upper small bowel on a scan started twenty minutes after
injection. I f these structures are not displayed on the first set of scans, a progress
scan at one to three hours will show these structures. In cases of extrahepatic biliary
obstruction there will be delay in the appearance of the isotope in the bowel if the
obstruction is a partial one, and absence of excretion into the bowel if the obstruction
is complete (Figure 4 ) . The isotope then will be seen in the kidneys on delayed
scans as this is the alternative route of excretion.
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Figure 3
Anterior (a) and lateral (b) hepatic photoscans show a patchy pattern of non-uniform uptake ot
the rose bengal 1-131. This is typical of cirrhosis or of hepatitis.

Figure 4
Extrahepatic biliary obstruction by lymphomatous masses results in failure of the rose bengal 1-131
to reach the digestive tract. It leaves by the alternate route of excretion and both kidneys can be
identified in all three scans, (a) 25-minute scan showing uniform uptake within the parenchyma,
(b) 5-hour scan, only the lower portion of the liver displayed and the renal and gastrointestinal areas
included. The renal activity is best shown on the left side, but the right kidney can also be made out
projecting below the tip of the right lobe of the Uver. This complete obstruction is nearly always
due to an extrahepatic block, (c) 26-hour scan.
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When there is extrahepatic biliary obstruction resulting in dilatation of the biliary
tree, the ducts may be seen either as branching bands of diminished radioactivity
within the liver or as areas of increased isotope concentration on later scans. The
procedure thus frequently assists in making the diagnosis of extrahepatic obstruction
and aids in determining the level of such obstruction. Thus, the combination of
non-uniform pattern with the presence of isotope in the small bowel was present in
70 per cent of patients with diffuse parenchymal disease, but in only 13 per cent
with extrahepatic obstruction.' In the first 125 scans in jaundiced patients, only two
instances of serum hepatitis so severe that no isotope was seen in the bowel on a
delayed scan were encountered. However, in intrahepatic cholestasis mimicking features
of jaundice due to extrahepatic biliary obstruction, excretion of the isotope into the
intestine can be delayed (Figure 5).
Jaundice in the Neonatal Period: In congenital atresia of the extrahepatic biliary
duct system, the hemogeneous uptake of the isotope in the liver and failure of the
isotope to enter the intestine confirms the diagnosis. Unitil further experience is
gained, however, caution should be used in the interpretation of the study since,
as discussed above, cholangiolitic or severe hepatitis may be associated with failure
or a delay of excretion of the isotope into the intestine.
The liver photoscan can be of help in other abnormalities in the right upper
abdomen in the infant. The origin of teratomas, neuroblastomas, and hepatomas is
often clearly delineated. In the infant with jaundice associated with cystic dilatation
of the common bile duct, duodenal atresia, or pyloric stenosis, information relative
to the morphology of the liver and the excretion of the isotope into the intestine
afforded by the liver photoscan can be of aid in surgical management.

Figure 5
Intrahepatic cholestasis (biopsy proof) can result in delay in the passage of rose bengal 1-131 into
the gastrointestinal tract and its clearance from the liver. In the first anterior scan (a) we see a
normal uniform uptake indicating a good parenchymal function. A very sn-iall amount of the material
is in the jejunum. The 6-hour scan (b) shows considerable retention of the material in the liver but
yet there is also progress of the isotope through the intestinal tract. At 24 hours (c) there is still
considerable amount of isotope in the liver while the rest is distributed in the right colon and sigmoid
areas. This scan then shows a normal intrahepatic pattern but delayed excretion of the isotope.
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Liver Tumors Mimicking Acute Cholecystitis: Pain and evidence of an inflammatory process in the right upper abdomen is commonly due to acute cholecystitis. A
palpable mass in the right upper abdomen in such patients is considered to be a
distended gallbladder. However, we have encountered such patients in whom the
etiology was actually a hepatoma, metastatic tumor to the liver, or a pyogenic liver
abscess (Figure 6). The rose bengal I ' ^ ' photoscan of the liver helped in these patients
by disclosing the presence of a mass in the liver, separate from a normally located
and functioning gallbladder. Information provided by the hepatic photoscan can be
vital in the differential diagnosis of right upper quadrant abdominal pain. Masses in
the right upper quadrant not a part of the liver and not related to the gallbladder
can be better resolved by comparing the photoscan, abdominal roentgenogram, and
clinical features.
LIVER NEOPLASMS

Although the liver photoscan does not provide a microcopic diagnosis and merely
shows the presence of a defect as evidence of neoplasm in the liver, it does indicate
the presence, location, and number of lesions in the liver substance. By correlating
this information with other clinical data, management of the patient is better directed.
The decision as to whether surgery is justified for a primary malignancy in the
abdomen or elsewhere in the body can depend on the presence and extent of metastases
in the liver.' Management of a patient who has previously undergone removal of a
malignancy can be more intelligently directed if it is known whether metastases are
present in the liver. The presence or absence of liver metastases is of help in deciding
whether a pulmonary nodule represents a primary neoplasm of the lung or a metastasis
from a malignancy previously removed from a location in the abdomen drained by

Figure 6
The anterior scan (a) shows an area of diminished uptake in the upper portion of the right lobe but
this is much more clearly seen in the lateral scan (b). The scan does not make a differential
diagnosis between various types of space-occupying lesions. This is a hepatoma in a jaundiced patient
whose admitting diagnosis was acute cholecystitis.
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the portal vein. I f the presence of hver metastases is suspected but none are evidenced
in a liver scan, progress studies may be in order (Figure 7 ) .
The minimum size of lesion detectable in a liver photoscan depends on several
variables. In general, with techniques in current use the mass must be at least 2.5
centimeters in diameter. However, the necessary dimension of the mass wiU vary
with its location in the Uver because if near the surface, smaller lesions are seen.

tat,
9- 4 # e 4

Figure 7
Prog ress of metastatic disease is shown by serial anterior and lateral liver scans. The first scan
(7a & b) shows a very minimal change in configuration of the posterior aspect of the liver in the
lateral projection and very minimal change along the right lateral margin of the right lobe. These
changes are appreciated largely in retrospect. However, they are valid as shown by the progress scan,
four months later (7c & d), with several obvious large defects. This series illustrates the desirability
of a progress scan when the first scan is either negative or equivocal and the patient's clinical course
suggests hepatic idsease.
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Table I I
Miscellaneous chnical situations in which the hepatic photoscan is of value.
1. Pertaining to liver morphology:
a. Determine whether liver is enlarged or merely ptotic when lower edge is palpated
low in abdomen.
b. Confirm presence of Riedel's lobe of Uver.
c. Determine size and morphology in patient with ascites.
2. Pertaining to relation of liver to surrounding structures:
a. Determine better the origin and nature of palpable masses in the upper abdomen.
b. Detect malposition of Uver.
c. Determine whether Uver is present in a diaphragmatic hernia.
d. Determine whether defect in stomach by Xray is due to extrinsic pressure from Uver.
3. Pertaining to metastatic neoplasms:
a. Detect presence and extent of metastases.
b. Direct needle biopsy of Uver.
c. Carry out progress surveys for liver metastases as in patients with slow growing
metastases as pancreatic islet cell tumors (ZolUnger-ElUson syndrome) or carcinoid
tumors.
d. Evaluate influence of therapy on metastases.
4. Pertaining to primary Uver neoplasms:
a. Survey for hepatoma in cirrhosis.
b. Confirm suspicion of cystic disease of Uver.
c. Detect and follow changes in hematomas of liver after tratmia.
d. Detect, along with arteriographic studies, hemangiomas of Uver.
5. Pertaining to cUnical enigmas:
a. Survey for cause of fever of unknown origin.
6. Pertaining to organ transplants:
a. Use possibly in future in evaluation of function in liver homografts.

Care must be taken i n the interpretation of hepatic photoscans showing poor
uptake of the isotope.

The liver invaded by cirrhosis or severe fatty infiltration may

be falsely interpreted as containing space-occupying lesions.

A defect i n the region

of the hepatic notch should be interpreted as a lesion only w i t h reservation.

MISCELLANEOUS PROBLEMS

The liver photoscan can be of clinical help in innumerable situations.^

A few

instances not mentioned previously are listed i n Table I I . Increasing experience with
the examination makes evident its value in other clinical problems.

SUMMARY

A N D CONCLUSIONS

1. The liver photoscan obtained w i t h radioiodinated ( I ' ^ ' ) rose bengal can provide
vital information i n the diagnosis and management of numerous disease processes in
and around the liver.
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2. By permitting earlier diagnosis, localization for proper and adequate surgical
drainage, and information pertaining to resolution after drainage, the liver photoscan
has been a major factor in the reduction of mortality from pyogenic abscesses of
the liver.
3. The liver photoscan is of help in the diagnosis of subphrenic abscesses and
in the localization of inflammatory processes above or below the right diaphragm.
4. In the jaundiced patient, the liver photoscan can provide essential information
in differentiating intrahepatic from extrahepatic obstruction as the cause of the jaundice.
It can depict the size of the liver and the presence or absence of mass lesions in the
liver. Additional information regarding filling of the gallbladder and the size of the
extrahepatic ducts is occasionally obtained.
5. Neoplasms and abscesses in and around the liver occasionally simulate acute
cholecystitis. The liver photoscan is of importance in clarifying the nature of the
problem in these patients.
6. The detection of metastases to the liver in a patient with a known or suspected
malignancy facilitates medical and surgical management.
7. The value of progress scans is also to be emphasized.
8. The hepatic photoscan should be a part of metastatic surveys and screening
examinations for patients with fever of unknown origin.
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